to prevent their sublimation in the spectrometer. These samples were loaded into the spectrometer source house under dry nitrogen and cooled to ~ -60° before evacuation.
Photoelectrons originate from sites near the surface, 1 thus it was necessary tc. continuously clean the surface of a piece of chrorrd_um foil in order to see a peak that could be assigned to the unoxidized metal.
This 1vas accomplished by heating the chromium foil to ~ 650° in hydrogen -2 at 10 torr. The disappearance of the oxide layer was monitored by the 0 ls line. Chromium hydride format:i.on need not be considered because of the lm"l solubility of hydrogen in chromium metal at 650°. 6
(6) T. R. P. Gibb, Jr., Progress in Inorganic Chemistry, 315 (1962) .
The work function for the spectrometer material (aluminum) was assigned the value 4.o eV, as in previous work.
' 4
Gom:pounds were either purchased or were gifts. (1) (ll) Method was essentially tha.t used for phosphorus compounds by .. P.:. c.
Vander Voorn and R. S. Drago,~· Am. Chem. Soc., 88, 3255 (1966) .
\__
Chromium coulomb integrals (except where noted) were calculated for a neutral atom in a ~5R. configuration;
12 charge correction of these val1.1.es was made using equation (1) on each iterative cycle. Both the metal
.r.,t:~" ,"
...... (assigned by Slater's rules 10 ) corrected for charge
Here n-x-is the effective principal quantum number. The off-diagonal Hamiltonian elements were assigned by Cusachs' approximation 13 Phys., 44, 835 (1966) .
Atomic charges q. were obtained in each cycle by an application of J.
Mulliken's population analysis. 14 Iterations were made on the chromiun1 (14) R. S. Mulliken, J. Chern. Phys., 23, 1833 Phys., 23, , 1841 Phys., 23, , 2338 Phys., 23, , 2343 Phys., 23, (1955 .
compounds until the atomic charges were self-consistent to at least 0.05. Core-electron binding energies {the differences in energy between the Fermi level and the atomic level for the solids) were calculated from the relation 1
Here ~v is the X-ray energy, Ekin is the kinetic energy ~f the photoelectron in the spectrometer and ¢ is the work function of the spectrometer material. sp · ... In our nitrogen studies 2 we found that the EHMO method tended to overemphasize charge separations in molecules. The CNDO nitrogen atom charge range was 4 -5 times smaller than that obtained by the EHMO method for a series of nitrogen compounds. CNDO calculations were made for some of the boron compounds treated by the EHMO method. The results are given :.n Table I . Again the CNDO-ca::.culated atom charge range is about 4 times smalJ.er than that obtained using EIDITO eigenfunctions. The greater charge separations obtained using the simple EtiMO method are probably the resu.U of using charge-independent Coulomb j_ntegrals. as observed in our nltrogen work. However it is pe~haps significant that the points for the three neutral molecules (2,3, and 6) fall below the line in Figure 2 .
For all of the compounds listed in Table II Chromium 3E binding energies are somewhat more difficult to obtain than nitrogen, carbon, phosphorus or boron core-electron binding energies, because the lower energies associated with ionization of a chromium 3E.
electron give a lmrer photoionization cross section -vrhen using the sa.."!le X-ro.diation. 1 Equo.Uy troublesome is the asymmetric background due probably to bremstrahlung (inelastically scattered electrons).
-10- ·::-=-----=------ , . .
-15- 3d(-8.4o eV); 4s(-9.27 eV), and 4p(-3-52 eV).
H .. for metal: 
